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[57] Abstract: 

PURPOSE: To provide the subject DNA originated from a bacterial strain belonging 
to the genus Brevibacterium and capable of remarkably increasing the L-lysine 
productivity of a coryne-form bacterial strain by integrating into a plasmid and 
transforming a coryne- form bacterial strain with the plasmid. CONSTITUTION: A gene 
DNA coding diaminopimelic acid dehydrogenase (E.C. 1.4.1.16) originated from a 
bacterial strain belonging to the genus Brevibacterium. The DNA is preferably 
produced by extracting a chromosome DNA from the cultured product of Brevibacterium 
flavum MJ-233 (FERM BP- 1497), cleaving the DNA with restriction enzymes such as 
Kpnl, inserting the fragment into a cloning vector, transforming an L-lysine- 
requiring mutant of E.coli, selecting a plasmid containing a gene coding 
diaminopimelic acid dehydrogenase by extracting the plasmid DNA from the 
transformant, cleaving the selected plasmid with restriction enzymes Kpnl and Xhol 
and subcloning the product to get the objective DNA fragment. COPYRIGHT: (C)1993, 
JPO&Japio 
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l#fF?9#tf>i6ffi] f^A. 77^A ( Brevibacterium 

[§3**11] ^l/^^T!l!)AlWfe^r^ f 1 a v urn ) M J 2 3 3 *?*SM*« 1 ffi**>fc&T- 

/^y^rt Kn^f-^ (E. C. 1. 4. 1. DNA n 

16. ) fca-Ki-Sae-T-DNA. [!B#Jl3] ^DNAlSE^iJ 

ATGACCAACA TCCGCGTAGC TATCGTGGGC TACGGAAACC TGGGACGCAG CGTCGAAAAG 60 

CTTATTGCCA AGCAGCCCGA CATGCACCTT GTAGGAATCT TCTCGCGCCG GGCCACCaC 120 

GACACAAAGA CGCCAGTCTT TGATGTCGCC GACCTGGACA AGCACGCCGA CGACGTGGAC 180 

GTGCTGTTCC TGTGCATGGG CTCCGCCACC GACATCCCTG AGCAGGCACC AMGTTCGCG 240 

CAGTTCGCCT GCACCGTAGA CACCTACGAC AACCACCGCG ACATCCCACG CCACCGCCAG 300 

GTCATGAACG AAGCCGCCAC CGCAGCCGGC AACGTTGCAC TGGTCTCTAC CGGCTGGGAT 360 

CCAGGAATGT TCTCCATCAA CCGCGTCTAC GCAGCGGCAG TCTTAGCCGA GCACCAGCAG 420 

CACACCTTCT GGGGCCCAGG TTTGTCACAG GGCCACTCCG ATGCTTTGCG ACGCATCCCT 480 

GGCGTTCAAA AGGCAGTCCA GTACACCCTC CCATCCGAAG ACGCCCTGGA AAAGGCCCGC 540 

CGCGGCGAAG CCGGCGACCT TACCGGAAAG CAAACCCACA AGCGCCAATG CTTCGTGGTT 600 

GCCGACGCGG CCGATCACGA GCGCATCGAA AACGACATCC GCACCATGCC TGATTACTTC 660 

GTTGCCTACG AAGTCGAAGT CAACTTCATC GACGAAGCAA CCTTCGACGC CGAGCACACC 720 

GGCATGCCAC ACGGTGGCCA CGTGATTACC ACCGGCGACA CCGGTGGCTT CAACCACACC 780 

GTGGAATACA TCCTCAAGCT GGACCGAAAC CCAGATTTCA CCGCTTCCGC GCAGATCGCT 840 

TTCGGTCGCG CAGCTCACCG CATGAAGCAG CAGGGCCAAA GCGGAGCTTT CACCGTCaC 900 

GAAGTTGCTC CATACCTGCT CTCCCCAGAG AACTTGCACG ATCTGATCGC ACGCGACGTC 960 

TAA 963 

■c^^^r^tvy^ft Knyt-f (e. Itt*Jl4] #:<DT^/8tmm 

C. 1. 4. 1. 16. ) $r=«-H-r6ji^DNA 0 

Met Thr Asn He Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

lie Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Clu Asn Asp lie Arg Thr Met Pro 

210 215 
Val Glu Val Asn Phe He Asp Glu Ala 
225 230 
Gly Met Pro His Gly Gly His Val lie 
245 

Phe Asn His Thr Val Glu Tyr He Leu 
260 265 
Phe Thr Ala Ser Ala Gin lie Ala Phe 

275 280 
Lys Gin Gin Gly Gin Ser Gly Ala Phe 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu Asp 
305 310 
X*£HZ>z/7Z / fcV Koyt-f (E. 

C. 1. 4. 1. 16. ) ^a-F-f^fc^DNAo 
[H#J§ 5 ] 1 - 4 <D\ ^flMC&M<Dfefc=l- 

6 1 i - 4 <m *r tiMzm&nmB* 
[f»*S8] ^a-**, MM7etoaii*a 

[0 0 0 1 l 

t Koyt-i? (E. C. 1.4. 1. 16. ) ^3- 

y ^SUMfcffli** L — y ^V(0»atfe^BB+5 0 
[0 0 0 2] L-u^yii &mT^;&tLxm&m 

[0 0 0 3] 

5 1-2 1 0 7 8*^*, *fc&BB5 3 - 1 8 3 3*4* 

»^BS6 2~8 6 9 2 „ 
x.«Srfflv^»a&fc»*$ixrv^ (^P9BS5 6-i 
60997««, 4*fflBg6 0-6 2 9 9 4fm ft 
§BDg6 2-7 9 7 88^9^1) . LfrLK&b* 

$ ftr v > s^ifeic <t a l - y vasa^fe-? 



Asp Tyr Phe Val Gly Tyr Glu 
220 

Thr Phe Asp Ala Glu His Thr 
235 240 
Thr Thr Gly Asp Thr Gly Gly 
250 255 
Lys Leu Asp Arg Asn Pro Asp 
270 

Gly Arg Ala Ala His Arg Met 
285 

Thr Val Leu Glu Val Ala Pro 
300 

Asp Leu lie Ala Arg Asp Val 
315 320 

[0 0 0 4] ^r^/^u^t Knyt- 

f (E. C. 1. 4. 1. 16. ) K-TSite^ 
irbTte, ^y^<^^y *A • ( Cor 
ynebacter i um glutamicum ) & 
&(Dh<Ofc&t>hX\,^Z> (Nu c 1 e i c Acids 

Research J_5 , p 3 9 1 7, 1 9 8 7 # 
M) * L^L4#b, 7*Hf/^f!J!)i. ( B r e v i 
bacter ium) M&jfc<Di/7 ^ / y >^f\i 
\?uy-r~V (E. C. 1. 4. 1. 16. ) £^-K 

[0 0 0 5] 

P^-f (E. C. 1. 4. 1. 16. ) ^^-K-r 
[0 0 0 6] 

[0 00 7] LT**«IJ1 itttf 

<i) yuev^^y *>&mmm&*<DV7$;\?t y 

(2) »ae^FDNAdS»A4tLfclfttJlx.^7^$ K; 

(3) Wx^7^; K-C^I«K»$tLfc3y*S!IB 

(4) 0»ns«k$nfca>i4aihaMv\ 7^=*- 
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5. 

[0008] sir. *&m\£r>^xzbimm\c$iw-r 

r;ybV!)^7tKD^t^ (E. C. 1. 4. 
1. 1 6. ) £=*-K-r6i&fc^DNA£:f&-f6k<£> 

[0 0 0 9J ^7^/^!)yS7tKnyt-^3 
- K-f 5it^^^tfDNA^ (^T, rtt€r TAWf 

^f'J^A* 77/<A ( Brevibacter ium 
f 1 a v u m ) MJ-2 3 3 (FERM BP-14 
9 7) *5J:^©6^ttsis*5pJ^«^Six5. 

[0 0 10] cn^^^astt^A^AWf^^piM-t 

^Ut'^7!)!)A'77^UMJ~2 3 3 (FERM 
BP-1 4 9 7) fcOffeftflUllCffftU ^Oftfeft 

[0011] ft-f, T'l/^^fy £A • 77^AMJ 
-2 3 3«cO«#»^e>»ft*DNA«rttW-f6. 
Jfefe#DNA«riBS«*iJ»»*, M^Kpnl, Xh 

0 ] «rffl^Tftfe#DNA«r^lC»»-f 5. ftfeil* 
DNAi}i^^^y^^ #RtfpHSG3 
9 9 (^ffiSSM) (zftAU ro^^^^T, f- 

*e^#*« l - ]> iS^mx&Jzi&w y t 

T^y) fi|!|cCGSC4 54 5 (x^xJltT^ 
y ^t>^ * ^ r- y^-feV^— (E s c h e r i 
chia coli Genetic StockCe 
nter) „ r^h^y ht^>fto^-, ai— 
a-/^— >>fr >r (Department of Bi 

01 ogy, Ya 1 e University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

m 1 

BamHI 1 
S p h I 1 
H i n d III 1 
N a e I 2 
[0 0 16] fc*5, *W«B*JC*JV^T, HIMHRlCj:S 



5 1 1-744, U. S. A. 

■f6 0 Zb\mWfrWfc£.*)zryx* KDNASrlfttti 
U ir^v^v^r ;y^y ^»7'>7-flfef* s 
«lfcL-D ^yB*tt*»B«*CGSC4 5 5 
8 (xwjtr-ny ^ry^'^hy^ ir 
(Escherichia coli Gene 
tic Stock Center), -r h^>h 
t//V*D^- isjv-j (Depa 

rtment of Biology, Yale Un 
iversity) ;P. O. Box6666 New 
Haven, CT 06 5 1 1 -744, U. S. 

a. mmm zmwm&u rnvmrnzmw-rz-k 

[0 0 12] »fcft*^jm**J:*>:/7*$ KDNA 
l-f/^fy^A - 7 7/^MJ-2 3 3flc&feftG# 

OAK^«rflfcB-»ft-t-5CtdST#-5. 3ft»< LT»C> 
nSA»ir«:Se>lciBa/ilWR»#«rffi^-C9J»L, » 

7C«^CGSC4 5 4 5MCGSC4 5 5 8C 
[0 0 1 3] »Mb6»R«fcfc*»>y7;*$ KDNA 
1/WfyDA • 77/^MJ-2 3 3&&fe#a* 

coA^>t^^-®i y #-t-6wt^-et6o r^iptct 

1. 6kb©DNA*rfr«r*f5^^:^-C#6. 
[00141 ^©^1. 6kbO^T;/^yyg^ 
b Kny-J— ^«ra-K-f Site^F-«r^tfDNA»f>f 

WKfrfr * £TfaSB 1 «ic^ 
[0 0 15] 
[£l] 



ggrgf£g*g_£ (kb) 
0. 6, 1. 0 
0.2, 1.4 
0. 7, 0. 9 

0. 8, 0. 3, 0. 5 
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[0 0 17] tilt. M^0f#O*££j &xf7y*x 

tt, ^v^'J tr * ^V<0? J*?7t-V (A ph a g 
e) <DDNAfc$yfig#*Hi nd III -CflWrLTftb 

r • = y <T>yr4 • 1 7 477^ (0x17 

4phage) ODNA$rfc]IB6*3fHa e Ill"MJWrL 

t3»DNAHMtXtt:/?*S K^DNA»rit^$ 

£<0&j£tC:fcV*"t\ 1 k b^i(Dlfttf<Z>*;t £i;:ot>T 
SrSfflU »0. lkbHlkb*»(D»ffro«$ 

[0018] — ±fecoyixtr/<^xy *a - yy;< 

AMJ-2 3 3^!fefe*DNASrS0l»»KKp n I te£ 

(/xhoi ciorwtir £fcJ:9»f>*ia:A:££ 

. 6 k bCODNAtftfrKo^Tti:, ^GO&ggfi^J 
?r/7^^ KpUCl 1 S^oiuV^fctepUC 1 1 9 

(dideoxychain termination 
Sanger, F. et. a I. , Proc. Na 
t I . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 
1 97 7) ickV&fe-rzzt&XZZ. rcoj: 5 Kb 
TfcJfcLfcJiiBftl. 6kbttDNA*fr(DJMffi7!!0> 

•Cfe<3, 3 2 0{@tf)X5:/&&=3- 9 6 0a>£S 

[0 0 1 9 J ±EUfcagBe^*<0|B^I#* : 1 fc^f 

ny^^tr^-K-f-sae-T-Sr^trDNAK^tt, 

tlfctOC^ftbf, 3i*fflV>b*t6DNA'&*«ia, 
Mxtf^y^VftSlSy stem-1 Plus^l 

[0020] *fc s ±ia<Dfci<:/u£v^Ty • 7 

7^AMJ-2 3 3«MDNA^r4$tl$« 
WODNAifrtt, ^r^^ll^rtKayt- 

<Xtt»J**ifCir*-Ct>J:<, *tMiff^:lCJfiS^#A 



a\ «wo^7 5y tr^ y yftft Koyt- eta 
- K-T D N AHWi-fcSS Sit* to-efc 

So 

[0 02 ll«lJ:l:»jtLfc*t$^l. 6kb<DD 

NA»>t^*j|R»«i:;j:5«)»^ia*Hi«c^i-o * 
«»C-^*r*tfDNA (Aifr) li, aS4^5 

[0 0 2 2] *M^7?/^!)y^fk: K 

[0 0 2 3] «^OA«r>i'^At5 £ * 3&S"C# 5, 

-2101 8 4^^iCia^OT P 7^^ KpCRYS 

0 ; #BH¥2-2 7 6 5 7 5*^*Rfci£|fc(D^^ * K 
PCRY2U p C R Y 2 KE, pCRY2KX, pC 
RY31, pCRY3KEMpCRY3KX;W 

1 - 1 9 1 6 8 6%&mz.fc&(D7yXx KpCRY2 
^pCRY3 ;«§BHB5 8-6 7 6 7 9-&&*<Cfigft 
<D p AM 3 3 0 ; ftPfl0S5 8-7 78 9 5^#lCfe* 
<D p HM 15 19; #PBB8 58-192900 
iSfOpAJ 6 5 5 x p A J 6 1 lWp A J 1 8 4 

4 ;&H1B3 5 7-1 3 4 5 00*lC|B«<OpCGl ; # 

58-35197 9&«ICCtt0 p C G 2 ; ftBBBS 

5 7-1 8 3 7 9 9f^«|:St(OpCG4Ri;pCG 
1 lW*W&Zk#V*So 

[0024] yvh^DZMm&omz-^tfi-Zk-e 

fc©*S#*L<. ^7^U # pCRY30, p 

CRY21, PCRY2KE, pCRY2KE, pCR 
Y2KX, p C R Y 3 1 > P CRY3KEMpCRY 

[0 0 2 5] ±13^7*5 K^**-pCRY3 0£SI 
m-tZ>J?mt LTtt. ^l/f/^T^y # A • **^*:=. 
* ( Brevibacterium stationi 
_s) IF012144 (FERM BP-2515) ^ 
b/7X; K p B Y 5 0 3 (Z<D?7X* K*>IKMICO 
V>-Ctt#W¥l -9 5 7 8 5 DNA^W 
U *J»IH*Xho I T*:#$*s«i4. 0kb^7X 
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^ K«)ia«lt««ffi4rf!5ae-T-«:4tfDNAWf>ir*«J 

OffiU *J|»»*EcoRI*5j:lXKpn 

&2. Ik bco;/^*^ K<z>*Sft«fi6SrSj-5af5^^ 

KpHSG 2 9 8 (£fi&Sl) (OEcoRl, Kpnl 

K*<* ^-pCRY30 Srsifir 5 i £ 6„ 
[0 0 2 6) W;, ll^y^n^^-^^ 
0>AKJi-0>V;Mi, K-<** -"Welti 

^-(CBUiaA^rK-^i^W^Lfc^^^^ K^**-£ 

*fcliaS*r^^-DNA(0«FfeTlCDNA 

10 0 2 7] 77*% KpCRY3 O^O^^CDA^r 
tf^Att. y7^U'pCRY3 0?:$WlEco 

oyt- ^3-K+sae^sr^tpDNAWffr (aw 

#"C£<5 0 ^<Lt^$H5y7^;KpCRY30 

ttlH^7^^ KpCRY3 0-d a pYi^ L 
fc« ^7^^ Kp CRY 3 0-d a pY©M*ffi(D3l 

[00 281 w^£5KLTi£j#£ft6^T ^ U 
*«9©»*»Sr^v>T L - y S^&jcJBcSW J; < £jg 

7'UWr!l'>A'77^AMJ-2 33 (FERM 
BP-1 4 9 7) , -JlxV^Zv-y *A • 7 7/^M 
J-233-AB-41 (FERM BP-149 
8) . 7*1/ tV^f !) • 77/UM J - 2 3 3 - A 
BT-11 (FERM B P — 1 5 0 0) „ ~/U\Zs<$ 
f!)')A-77/^MJ-233-ABD-21 (FE 

rm bp- 1 4 9 9) ®&mf e>*l£o 

[0 0 2 9] fc*5, ±IS^FERM BP-1 4 98© 
tftfctt* FERM BP-1497 ©H8:&8#£ It 

-^JMfctefS£*-C*>S (#^Bg 5 9-28 3 98^ 
$B#fiS) . FERMBP-1 5 00W»I1 F 

ERM BP-1 4 9 7(Z)I^8Hi^LfcL-a-r 

BS6 2-5 1 9 98^$#i) 0 £<bl-* FERM 
BP- 1 4 9 9tf>BI#teFERM BP-H97©1 



2EJM*-?*>* (<WfWB86 1 -1 7 7 9 9 3*^*# 

[0030] ^fteo&£^tf>ftfiK\ ^utv^^y * 

A-TV^e^Ty^^ ( Brevibacter i um 
a mm o n i a g e n e s ) ATCC687 1, |5JA 
TCC 1 3 7 4 5, I^ATCC 1 3 7 4 6; -fV\C/<Z 
T } ) $ A * fs* ( Brevibacter iu 

m divaricatum ) ATCC 1 4 0 20, "7 
UWr!)^ '7^F77-y^A ( B r e v i 
bac ter i uml ac tofermentum ) A 
TCC1 3 8 6 9, 3^/^ry!>^ - 
( Corynebacter ium glutamic 
um ) ATCC3 1 8 3 1 W*1tr£tt£4fcl: UTffl^S 

[0 0 3 1 ] LT7'l/^f!)')A - 7 

7/UMJ - 2 3 3&*0>1fit*SrffiV^&»«» % 
Mt57 > 7^U'pBY5 0 2 (#8P36 3-3 6 7 

hZ>*>x\ %<r> K 

pBY50 2«r»*-fS^fc3isa*LV\ *0>3:*>tj:7 
KpBY5 0 2$r^"t-6^rj5fe^LT«, #Jx_ 

(Bad. Rev. 3 6 p. 361—405 (19 
7 2) 0 ±^7^^ KpBY5 0 2£A&ffttC 

[0 0 3 2] ^P^xy *A • 77/UMJ - 
2 3 3<0£W**^£lC|aS-r6««<OT* !J 
>^«*:0. 2-50/ig/ml) t)L«i^ 
!>^yo^ K (SI: 0. 2-50Mg/ml)^H 

tpj&jfcic. lm imvmi o 5 waiiu 

±Hf«r3F«^CB»L*3Wfe»2 4l»IBI&3 5TCt»J8* 

2 0^H-r^ o ^U^a^^^iiC^T. 
5 K»a»ff«rffV\ 7?*S KpBYSO 2^*$ 
*Vt^5t*£»R+*. ^«ia^7^U'pB 
Y5 0 2*^££ixfc:/ueV<^y 17 A • 7 7/UM 
J - 2 3 3 &&St*a:ft feft*. 

[0033] Z<D±0\Zl,XftbtlZ>7UVs*?7'}) $ 
A«77^AMJ-2 3 3 E&£^&-tf>HiI§B:/7 * S K 

<oBfM&&m± Lxn, a^v^y tr • ay&r/oc/utr 

-7 • 7>n h^7iCO^r^l^ttT^5<fc^(w (Ca I 
vin, N. M. and Hanawal t , P. 
C. , Journal of Bacter iolog 
y. 1 7 0 , 2796 (1988) ; I to, K. , N 
i sh i da, T. and I zak i. K. , Agri 
cultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) , 
DNA%®m^(0/<s\'Xfc)&n i (Satoh, Y. e t 
a 1. , Journal of Industria 
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I Microbiology, _5 , 159 (199 

So 

[0034] f)>< Lx'&btiz. *&w<o. ^r^e 
s« y^^^ig^^t LTtt, en*. 

flmJiB:/^*^ KpCRY30-d a pYTOt5^ 
Hf^^f y >A ■ 77'<AM J 2 3 3 - d a p Y (F 
ERM P- 1 2 8 5 9) 6 r ^ So 

[0 0 3 5] ±3B©^-C^«E*LT»&ix6t?TS 

[0036] a*, am isawoftft* 

5tU0jfi*-C*Tp££as-O#3 o iSH&*OpHtt5- 
10, #*L<tt7-8tt3ftfc-rsr£as-03\ iSSI* 

Wtta«l-7 0IBi:1-Srt*s-e#, SS»3P^W:3 0 
[0 0 3 7] J: 5 1 Lt»b*i5**fcXtt«l[«i 
?£So L-»J^>4rtSlt:^v>Tli. ^tib<o&m 

»l§IttLfca»*Xrt:»JW*fcUT, *>3vM*-tJh,e> 
[0 0 3 8] L*»LT>«BWfcfE;ttf, ^3-^^ 

±ffi^*«»xtta»«!.a«»^s»$*T. L-y 

tr^A-ttrta&sn L- y ^v<z>®li£iSfc#tt#fc 



[0 0 3 9] ttfc, *»^7^U^a!E*L5 

So 

[0040] ±ia*ttsrt?«*<o^3-^ji*tt, a 

*0. 1-5. 0li%«i:t5:H^^ e 

U\ tt*ttS*5*f±, ±iaoi5lc, 

L < Ji &£*f ufio tf*^ V*r*& L* 
^hy, 3 ->^x>r-^y^^co^^i|^ 

mmmm&zvmw&nziri?^ 2 «« 

[0 04 1 ] ^c|g^t^9L-y ^^«t»Kl*5V^-Cffi 

(NH 4 ) 2 S0 4 2g/l ;KH 2 P 0 4 0. 5 g/ 
1 ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7 H 2 O 
0. 5g/l ;FeS0 4 •7H 2 O20ppm;Mn 
S0 4 •4-6H 2 O20ppm^Wt5pH7. 6<D 

[0042] *xma>L-9?>K*mizjs\*xitm$ 
thz>wim<o± o xl Lxmmztiizmmmfcwmfrtm 

M*rSW:LT-JRl:i-5 0% (wt/vol) , 
»tl<tt2-20% (wt/vol) (Dtmpwmg. 

3 0-^4 ot:©iafl[-ca#tti 0-^)7 2Wtr^ 

[0 04 3] ±e«>*D<IMl»6lCj:or±*i-«L- 
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[0 0 4 41 £fc ^conD^iiiit ii^CPg* 

oKjftfefc t> m v * 6 r. t s 6. 

[0 0 4 51 

[JUkMl «±lc*»WMftWLT£fca5. Ti2tf>HJ£ 

^tPDNA (AKfr) O^n-Vft 

(A) yutf/^fy»A» 77^UMJ-2 3 3<Pi 
DNA<P|fefl 

**S»*A«» C*a^ : **2 g, (NH 4 ) 2 S0 4 
7 g> K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5 g. 
MgS0 4 0. 5g v FeS0 4 • 7 H 2 06mg> M 
nS0 4 4-6H 2 06mg. g*#3i*X2. 5 g> # 
f^/fi*5g* W^20 0/ig, 1^7^2 0 
0jig x ^n^2 0 g, MQSfcl U 1 ncT'utr 
/^7!J^'7^UMJ-2 3 3 (FERM BP 
-1 4 9 7) £#»J8^gHB*X#l*U Htt*#*> 
fc„ ft ^ilfciK 1 0 m g/m 1 ©*« I: !; /f-A 
^ttflOmM NaCl-20mMM)^M» (p 
H8. 0) - IraM EDTA-2Na^l5mU: 

g/mli:/j:5J:9l:ttU 3 7t:-eii»IW«iaL 
fc« SbKK^AttlH-hP 9A*ftit*ft*so. 5 

(5, OOOXg, 2 0#HK 10-12 
<C) Ls JUM»*r5»U ft»-t"hy l>A*o. 3M 

9£#0;i*: o *S^ji^y-/vJioffl*r#ft-feDNA 

( P H7. 5) -ImM EDTA-2NaM5ral 

[0 0 4 61 (B) gjjUjfrgjjg 
±12 (A) fW;^^7y^-77/<AMJ 
-23 3O£DNAig?£tf>9 0 n 1 £rMR#XKp n I 
5 0 u n i t s fcJBV\ 3 7^-? 1 RHUOS £ -gft&d 
»Lfc e lOKp n I^DNA|:^n^>^^ 
-PHSG3 9 9 OHBagJ: •? mBS) ^WKpn 

OmMF!)^W (pH7. 6). 1 OnM^ 
U-T h — A\ ImM ATP. lOmM MgCl 2 ^ 



tfT 4 DN A y jJ—M 1 u n i t 9«fiR5>«:«2a L (* 
^^« 0 

[0 04 71 (C) ^7$/^yyfifefbKpyt- 

****** ftfc^** K««jRtt, L-D^/Mtt 
*§MMWMk t^*)XVx!)fc7-3!)CGSC4 
54 5 (f^/V^^tVy^T^ h7>X7 

*?-i?«e**iM* ; mt&m (g e n o t y P 

e) :dapD) &£tfx-isxy MT • 3JICGSC4 
54 8 WZ*s~;l>i?T%/)**y>mTT~>7-*l£M 
fcl-XMfa ; (Genotype) :dap 

E) zm^xn-itz. 

[0 0 4 8] ±12 (B) mx-nbtltzy?*^ KSttS: 
WO* (Journal of Mol 
ecular Biology, 5 3 , 15 9, 197 
0) lCj:f?±|B^V^y tT • =» y CGSC4 5 4 5* 
£J£«E!ftU ^7A7x = 3>- /^5 0fflg^tfl 
Ktttt (K 2 HP0 4 7 g> KH 2 P0 4 2 g, (NH 
4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 00. 1 g% £Vu 
3-* 2 0 g&tfft^ 1 6 g 1 1 ICfg») ICfc 

Se>J^«IE*KJ:?>^7^^ KDNAfc*ffl 

[0 0 4 91 r.(7)18«l±0^**«r#ife<Cii9jR#«* 

f^Ti^ct^^ /7^^ KpHSG3 99^)f^ 
2. 2kb(ODNA^ICM, ^£4. 2kb^A 
DNAWffrfflft?,ilfc. *^^U*«:pHSG39 
9-d a p Yi«*lfc. 

[0050] (D) s^rg/try yyjg?7b Koyt- 

o — - 

±12 (C) JE-Cftfc:/7XS KpHSG3 9 9-d a p 
YfcS*ftSDNA#A»rtffc, se»*»#£ttfc*S 
fbi"Sfc«>^, KpUCl 1 9 (^HaSJ:!?* 

JK) — ^7^ y fpt yy»ft Knyt-f^p- K-f 
5*e^*t?DNAWr>i-«:Ttaoi:*5*)^^o-=i 

[0 0 5 1 ] ±12 (C) KpHSG3 
9 9-d a pYM^Kpn I fcJltfX h o I "C«J 
BfrbjfcfcOt, KpUCl 1 9£ft]KB&*Kp 

nl, S a 1 I -C»»Lfct>iDSr»frU 5 0mMhy 

(pH7. 6) , lOmM^KH 
A\ ImM ATP. 1 OmM MgCl 2 ^ T4D 
NAy^fl un i t©M^$rttl (#ric^«>» 
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[0 0 5 2] nbtitc77*^ KMMr#lr\ Ifift*^ 
i/ t? (Journal ofMolccular 
Biology, 51, 1 5 9, 1 9 7 0 ) \Z X *) HfjgB 
^> x yt7 - 3!)CGSC4 55 8«^S«r»L, 

ryt^yysomg^ttfiTO [k 2 hpo 4 7 

g. KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 1 g v MgS 

0 4 -7H 2 O0. lg, ^^2 0gM^l 

K*«ll»«lcJ;9«»rU rxfn-*y/i*j»§c»* 

BamHI 1 
S p h I 2 
Hind HI 2 
[0 0 5 6] ±IE«>fBI»»*«rJ:91*«<5rt6tL6^ 
^^K$rpUC119-da pYirA* Lfc 0 
[0 0 5 7] BLhlcj:!>5?T$y>ir* Dyftft Kny 
t-**:3- KtSifif *4D*t * #iBl . 6kb 
ODNABrJf (Kpn I -Xho I Brtf) 

[00 58] m&W2 

try y Kayt^^^-Ktsife 

*trfi£#ttl. 6 k bODNA^tcoV^T, ^OJS 
SIBEIS::/?*^ KpUC 1 1 8. pUC 1 1 9 (£S 
Srffll^^^^^^f-KWUfafe (did 
eoxy chain termination^) 
(Sahge r, F. et a 1 . , Proc. Na 
t . Acad. Sci. US A7 4, 5 4 6 3, 1 9 7 
7) lCiO®2«C^LfcWl&@^oT^Ufc. 

[0059] *<Dmm&w<D*-y'>y-T'<>'yy 

*tfi««r*t5 3 2 0 fg^T K-f 6 9 6 

[oo6o] mmms 

RY3 0(OM 
(A) KpBYS 0 3<Pm$i 

ft^IF012144 (FERM BP-251 

5) a>b£M&4ifcft?ftftl oy^h>^7^ 

5 K-CfeO. ffl¥i-9 5 7 8 5^«Ucffi«0>J:5 

[0061] *&jm&Amm mm2 g . <nh 4 > 2 

S0 4 7 g, K 2 HP0 4 0. 5 g. KH 2 P0 4 0. 



fflt^H^tirr^, ^7^; KpUC l 1 9<o££ 
3. 2kb^)DNA»r/T-|:M. ££#J1. 6 k bOjf 
ADNA»fr*HR*&ftfc* *«(OWJI»-C«»tfci:t 
<0. 6 k bODNA^^MRttXSBafttttt 

&*5 J: tttWKOTo** * ttflflB* 1 Lfc * 9 * 
£>ofc 0 roDNAK^M»»*«IW^®«:Hllc 

[0 0 5 4] *fc±IB^#fc;/7*$ K*#WNMMt 

[0 0 5 5] 
1^2] 

UC119-dapY 



^ETOfr<a*:£$ (kb) 
4. 8 

3. 4, 1. 4 

4. 1 % 0. 7 

5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 06m 
g v MnS0 4 -4-6H 2 06mg v ^x^2. 
5g. #1f^/g£5g, efty2 0 0/ig. £&^T 
^>-2 0 0/zg> 40^=— *2 0g&OqR©*l 1] 1 
I |c % ynf^f!) !>A - 1 FO 1 2 1 

ttfc«#«r lOmg/ml co«£lc y A fc£tf« 
(25mMhM (t Ko^rWf/t-) 7 x J } $ 
>\ lOmMcOEDTA, 5 0mM^-^) 2 0m 

# y - SDS^ff [0. 2N NaOH. 1 % (W/V) 
SDS) 4 0ml M&BDU W&MZfm LT^t&lCT 

i5jM»Ilft, C(DSiB»(cftift*y 

* [5Mfi|«#y*A#*6 0mU RBU 1. 5m 
l,l»*2 8, 5ml©jg*») 3 0mlMMU 

[0 0 6 2] S««£*fc»fctftc»U 4^105> 
15, oooxg^X^mc^it. ±ffi££# 

»Mffc#U SfflT"C5#RL 15, oooxg 

9 ;—Jl>%1®^ -2 0tt'lWIl 4tT'10 
»Bk 1 5, 000x g <a»b#«tca>i1\ ttlR&@i|K 

[0 0 6 3] TEM (MJ*1 

OmM, EDTA 1 mM ; HC \ \ZX p H 8 . 0 left 
8) 2mll:8#U fl *^ic»fc*^*i>4g* [5 
f&«*<DTE«®«l 0 0ml KJttfrfei/iJrA 1 7 0 g 
SrS****:*) 15mlH0mg/m|xf^ 
^n-^-f FIMKlm I SrAHx/C. tttttrl. 3 9 2 g/ 

m 1 fcl£*H!:fc. £«>iffttfrl 2^4 2B*ffl, 1 1 
6, 0 0 0Xg^if^«rSrtTofc o 
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[0 0 6 4] KpBY5 0 3li^j»^icJ: 

v K*fiat»-ca^ff<o«fl5d^»* £ 6^ tic J: 0 , 

^7^SKpBY 5 0 3Htf»I»*»fc, fc^XZ 

«fc#LTS#r£frofc. -co J: ?(;: lT^f>H/:/7 
KpBY5 0 3^tdl«f«^3MMt^-h2l £^ 

-2 0tUB*IM«Lfc o l 5, 

0 0 0 X g^^lilC^(ttDN A^W^^r, 7^7 
^U'p BY 503£50ji g^fco 
[0065] (B) 7°7^-; K^^pCRY30g) 

^7^U*pHSG2 98 (^fiiUB) 0. SuzZM 
mmmSa II (Sunits) «r3 7t:ilfiWHISlS* 
ii\ KDNA*r36^|l^»Lfe 0 ±12 (A) * 

•CII!U:7 , 7^ $ KpBYSO 3 4) 2 m g fnftiJIBftat 
Xh o I (lunit) £3 7 ICC 3 0 
^7*5 KDNAfettSHMfUt. 
[0 0 6 6] ^7*7^^ KDNA^W^U 

0mMM*$ftft£pH7. 6, 1 OraM MgC 
1 2 , 10mMi/f^ ImM AT PR 

O f T4DNAy^f 1 un i t i 9 |C 

sftftu 1 6ic-oi s&fm&foLtz* zvmmzm^x 
^>^y tr • nij jmi 0 9=*>¥T>b-t/\s &m 
mm) tmwfc&Ltc. 

I0 0 6 7]^f^|J3 0|ig/ml 
(DU-r^-iisy, 100 W g/ml IP 
TG Uy7*nt>-j5-D-f«7^ h^7yv^ 
K) 100/ig/ml OX-gal (5- 

htr^/^K) *r*trLJ8ift (h^hyiog, |M 
x ^5g, NaCl 5g&WtS*i K P H7. 
2) ^3 7tfcT2 41»R»*U a-***l/r»feft 

fct>0>£3ttu #*:/7^ KSrTA^y-SDSfc 
CT. Maniatis, E. F. Fritsch, 
J. Sambrook, "Molecular clo 
ning" (1 9 8 2) p 9 0-9 1 $Jg) fcj; 

[0 0 6 8] 7*7^^ KpHSG 2 9 8^S 

a 1 lUmzzfyxX KpBY5 0 3&3fe<0#)4. Ok 
bOWr^SffA^nfc^^^^ KpHSG2 9 8-o r 
i*s#fe*tfc. fcfcra«©#ifc£JBi\ tfjlE (A) JSx* 
ilWc^^^KpBYSOSDNA SrftJRIS*^ K p 
nlMEcoRI|CT^ILX^f,tl^2. lkb 
(^>DNA»f^«r±ge>r7^5 KpHSG 2 98-o r i 



(^)K p n I ME c o R I d — y ^7 

K^*-pCRY3 0*aiKLfc. 

[oo69] nmm4 

-?y* \ KpCRY3 0-d a pY^M&^y^S 

^Jfe^lCD (C) &-?'ft(r>ttfZ7?X* KpHSG3 9 
9-dapY5(igW«Kpn I*5j;tfXho I 
^SunitsffiK 3 7t:-Cll*rBlSJC;**»«L 
fct)^, EcoRlDV^ (SSJt J: 9 *JR) In 
1 £&&U 5 OraMhy^Ii (pH7. 6) . 1 
OmM^ft^Wh-/K ImM ATP, 10mM 
MgCl 2 *5i:OT4DNAy #-1f 1 unit^ 
L (**»©»«tt*»»«-e*>*) , 1 2 

[0 0 7 0] r<0DNA«:WHW*EcoR I 3un 

mMM3(0 (B) «TfP)tl^7^n*pCRY30 
1 n g SrftMIf^E c o R I lunit £#JV\ 3 
7t:-Cll*|HK«$*»«|Lfcfc«)Sr«^L, 5 0mM 

m*«««(pH7. 6). iomMm^i/>fh 

— /K ImM ATP. lOmM MgCl 2 jo<fctfT 
4 D A N y iS £ 1 u n i t(DM5)^ttL 

^n^« 0 -vy?^** Ytm^x* mttmizm* 

M^is*. ytr-^»CGSC455 84$£r?gfnEft 
U *7^-f S/>5 0 g/m 1 «:f trift«j| [K 2 
HP0 4 7g, KH 2 P0 4 2g. (NH 4 ) 2 S 0 4 1 
g. Mg S0 4 • 7H 2 00. lg, ?;Vzi*-*2 0 g 

Rvm?i 1 6 g 1 1 \z.mm\ \mw Lit. 

[0 0 7 1 ] Z<D#m±<D£.1f#£%mzJ: fJ^«* 
U ^iO^^? KDNA^ttttJL, ^7X; 

ffl^ti^cir6, 7^7^^ KpCRY30^^ 
8. 6kbODNA^I:M, *#2l. 6kb^jf 
ADNAlfW^f)jifc 6 ±fE©*0<HS(£*i,fc:/7 

[0 0 7 2] 17 A • 77^MJ - 2 3 

3 (FERM BP-1 4 9 7) /7^U f pBY50 
2f££fc£ 1 0 Om 1 OttffiAtffJft-eWScJtflttoJds-c 

i&toJLT, ^eic2i*BBfiWff*U a^HtJCtoil 
2 0ml <D/<>VxMfeWL (2 7 2 mM 
Sucrose. 7mM KH 2 P0 4 * 1 mM M 
gCl 2 ;pH7. 4) iCTI5fe^LfCo £<b*CB#£il 
'M»fcLT*«> % 5ml^;^MWiU 0. 
7 5mlO»te^ iHETfWc^^^ KDNA^ 

-V'</Hr- PW^KttK) SrfflVxT, 2 50 07J? 
2 5^FDCR*U '^*£BtfWffc*ifilc2 0 
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#m®m 3 m i <ntfomAmm£® l 3 o<c 

»£> «r«tf«rEA*35»iftlc«BIL3 0t:-C2-3 8 
ife#j3 (A) *fce*^#fe*fl^T:/5*5 K*» 

E c o R I 2 

BamHI 2 

Kpn 1 1 

X h o I 1 

[0074] ±mmmm*\zxv*m<}Vbtiz>7 s ?x 

U^pCRY30-dapY,!:^lfc B 1^7^ 

[0 0 7 5J fc*J, 7^7^^ KpCRY30-dapY 
lC«fc9^R*£*$ftfc:/l^^'r y *A • 7 7/UM 
J 2 3 3-d a pYlt < tf ifj^ 1 T B 1 # 3 

lO0ftr:iIfIWl 2 8 5 9f (FERM P 
- 1 2 8 5 9) £ tr*f£$tlT^«5 0 

[00 7 6] mmws 

KpCRY30-da p Y<D%&& 
mt£<OAt%mi 00ml^5 00mlf^77^^l: 
5)ftU 12 OtTl 5»»lHlfeiLtt)©^ 
^4t«f$GM^^tV<^fU *A - 7 7/<AM 
J 2 3 3-dapY$rML 4 3 0tlCt2 4«i 
J&**iTofc«, P3«ICLTSSSLfcAiSiftl 0 0ml 
£5 0 0m I ^37 7^^(1^1, I20tt*15 
5>P^^Lfc^O(C v lm 1 5 0 c e 1 1 s <Df J 

^ftzziimmv, ^i:<3ot:i:t2 4^w 

ft. #->-7-f 5* g/ml^-CWLfcA 

^^^**^©A^««rffl^"Ca«Lfc¥««ifiK- 
£ft&4*U 3Otl:tl0»«Mt3n=-^9 

[00 7 7] lOftl, *^^^^VfR»*5«ti;*IWlID 

/Co 

[00 7 8] 

(JiUJfO. 4%, g^T^-^Al. 4%, KH 
2 P0 4 0. 05%, K 2 HP0 4 0. 05%. MgS 
0 4 • 7 H 2 O 0 . 0 5%, C a C 1 2 • 2H 2 02 p 
pm, FeS0 4 • 7H 2 02ppm, MnS0 4 - 4 
~6H 2 02 ppm, ZnS0 4 • 7H 2 02ppm, 
NaCl 2ppra> tftf >20 0 m g/K f 7; 

v-hci ioo<ig/u ^f^ysto. 1%, m 

f^^^O. 1%) 100ral$-500ml^77 



[0 0 7 3] 
[&3] 

pCRY30-dapY 



ggffifrpjcgj (kb) 

8. 7, 1. 6 
7. 2, 3. 1 
1 0. 3 
10.3 

*=>fc#tt, (MpH7. 0) UJT-U^ 

y £A • y?s<A ( Brevibacterium 
(lavum ) MJ 2 3 3 — dapY (FERM P- 
1 28 5 9f) **BIU Mftfc^3-^«:5g/ 

[0 0 7 9] (^3^ 5%, fflfe 

ry^!)A2. 3%. KH 2 P0 4 0. 0 5%, K 2 
H P 0 4 0 . 0 5%, M g S 0 4 - 7 H 2 O 0 . 0 5 
%, FeS0 4 -7H 2 O20ppm, MnS0 4 -4 
-6H 2 O 2 0 p pm, tT^>-2 0 0u g / 1 , 
^•HCl 100Mg/K W^^O. 3%, 
g^m^o. 3%) CO i 0 0 0ml £2 1 

Ki(12 0t, 2 0£ffl) ft, «tgsm# 
3S$fc4> 2 0ml LT, @|sft 1 0 0 0 r p m, i§ 

til vvm, /ai33t, pH7. 6 ICT 2 4 f$Hfli£ 

[0 080] *g§|&Tft, mm® 500ml frh&&# 

( (NH 4 ) 2 S0 4 2 g/l : KH 2 P0 4 0. 5 g 
/\ ; KH 2 P0 4 0. 5 g/l ;MgS0 4 - 7 H 2 

00. 5g/l ; F e S0 4 • 7 H 2 02 0 p pm ; M 
nS0 4 •4-6H 2 O20ppm;f7^IKIl 

0 0 m %/ 1 ; pH7. 6) WlOOOral M^ffift, 
ttH»»«r 2 1 Sii«8BMffctti&*, ?>3-x 9 g 
SrS^JDLT, Iil«fijR3 0 0 r pm, ii^SO. 1 v v 
m, 113 3^ pH7. 6 \ZT 2 4 fifKRlS^rfTo 

[0 08 1] RJS*7«, (4 00 0 r pm, 

1 4^) jcT»«tfcji««ac*(OL-y^^«: 

tilt ±*tt*©L-y 

1. Og/ IT* ^^ix^TftcO^H?$5 0 0 
ml &BH£&>f*:/£&« (H* S!) tf>#7.MC 
&LTL~y v^Sr^^-fr, /Mftft, 0. 5N7^ 

[0 0 8 2] tttfcfll^LT, ^^Ilt, ;/ 

U\f/<^y- V J\ • 7 7^ (B r e v i b a c t c r 



-11- 



i urn f 1 a v urn) MJ-2 3 3 (FERM BP 



- 1 4 9 7) Sr**U P«<B*#KTRJfc*-£fc«J: 
[0 0 8 31 

[BB3»J*] E^J#-t : l 
£JlJtf>££ :963 

BH 

ATG ACC AAC ATC CGC GTA CCT ATC GTG 
Met Thr Asn lie Arg Val Ala lie Val 

1 5 
AGC GTC GAA AAG CTT ATT GCC AAG CAG 
Ser Val Glu Lys Leu lie Ala Lys Gin 
20 25 
ATC TTC TCG CGC CGG GCC ACC CTC GAC 
lie Phe Ser Arg Arg Ala Thr Leu Asp 

35 40 
GTC GCC GAC GTG GAC AAG CAC GCC GAC 
Val Ala Asp Val Asp Lys His Ala Asp 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC CCT 
Cys Met Gly Ser Ala Thr Asp lie Pro 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC TAG 
Gin Phe Ala Cys Thr Val Asp Thr Tyr 
85 

CGC CAC CGC CAG GTC ATG AAC GAA GCC 
Arg His Arg Gin Val Met Asn Glu Ala 
100 105 
GCA CTG GTC TCT ACC GGC TGG GAT CCA 
Ala Leu Val Ser Thr Gly Trp Asp Pro 

115 120 
GTC TAC GCA GCG GCA GTC TTA GCC GAG 
Val Tyr Ala Ala Ala Val Leu Ala Glu 

130 135 
GGC CCA GGT TTG TCA CAG GGC CAC TCC 
Gly Pro Gly Leu Ser Gin Gly His Ser 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC ACC 
Gly Val Gin Lys Ala Val Gin Tyr Thr 
165 

GAA AAG GCC CGC CGC GGC GAA GCC GGC 
Glu Lys Ala Arg Arg Gly Glu Ala Gly 
180 185 
CAC AAG CGC CAA TGC TTC GTG GTT GCC 
His Lys Arg Gin Cys Phe Val Val Ala 

195 200 
ATC GAA AAC GAC ATC CGC ACC ATG CCT 



hatful- : £Mfc 
ffiW<0SHH : Genomic DNA 

: MJ233 

: peptide 
: 1-963 



GGC TAC GGA AAC 
Gly Tyr Gly Asn 
10 

CCC GAC ATG GAC 
Pro Asp Met Asp 



ACA AAG 
Thr Lys 

GAC GTG 
Asp Val 

GAG CAG 
Glu Gin 
75 

GAC AAC 
Asp Asn 

90 
GCC ACC 
Ala Thr 

GGA ATG 
Gly Met 

CAC CAG 
His Gin 

GAT GCT 
Asp Ala 
155 
CTC CCA 
Leu Pro 
170 

GAC CTT 
Asp Leu 



ACG CCA 
Thr Pro 
45 

GAC GTG 
Asp Val 
60 
GCA CCA 
Ala Pro 

CAC CGC 
His Arg 

GCA GCC 
Ala Ala 

TTC TCC 
Phe Ser 
125 
CAG CAC 
Gin His 
140 

TTG CGA 
Leu Arg 

TCC GAA 
Ser Glu 

ACC GGA 
Thr Gly 



CTG GGA CGC 
Leu Gly Arg 
15 

CTT GTA GGA 
Leu Val Gly 
30 

GTC TTT GAT 
Val Phe Asp 



48 



96 



144 



288 



336 



CTG TTC CTG 192 
Leu Phe Leu 

AAG TTC GCG 240 
Lys Phe Ala 
80 

GAC ATC CCA 
Asp lie Pro 
95 

GGC AAC GTT 
Gly Asn Val 
110 

ATC AAC CGC 384 
He Asn Arg 

ACC TTC TGG 432 
Thr Phe Trp 

CGC ATC CCT 480 
Arg lie Pro 
160 

GAC GCC CTG 528 
Asp Ala Leu 
175 

AAG CAA ACC 576 
Lys Gin Thr 
190 

CAC GAG CGC 624 
His Glu Arg 



GAC GCG GCC GAT 
Asp Ala Ala Asp 
205 

GAT TAC TTC GTT GGC TAC GAA 672 
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i le 


ulU 


/isn 


ASp 


T 1 ~ 

l ie 


Arg 


itir Met rro 




Tyr 


Pne 


Val Gly 


Tyr 


Glu 






210 










215 






220 










GTC 


GAA 


GTC 


AAC 


TTC 


ATC 


GAC GAA GCA 


ACC 


TTC 


GAC 


GCC GAG 


CAC 


ACC 


720 


Val 


IrlU 


Val 


Asn 


Phe 


lie 


Asp Glu Ala 


Thr 


Phe 


Asp 


Ala Glu 


His 


Thr 




225 










230 






235 








240 




GGC 


ATG 


CCA 


CAC 


GGT 


GGC 


CAC GTG ATT 


ACC 


ACC 


GGC 


GAC ACC 


GGT 


GGC 


768 


Gly 


Met 


Pro 


His 


Gly 


Gly 


His Val lie 


Thr 


Thr 


Gly 


Asp Thr 


Gly 


Gly 












245 






250 








255 






TTC 


AAC 


CAC 


ACC 


GTG 


GAA 


TAC ATC GTC 


AAG 


CTG 


GAC 


CGA AAC 


CCA 


GAT 


816 


Phe 


Asn 


His 


Thr 


Val 


Glu 


Tyr He Leu 


Lys 


Leu 


Asp 


Arg Asn 


Pro 


Asp 










260 






265 








270 








TTC 


ACC 


GCT 


TCC 


GCG 


CAG 


ATC GCT TTC 


GGT 


CGC 


GCA 


GCT CAC 


CGC 


ATG 


864 


Phe 


Thr 


Ala 


Ser 


Ala 


Gin 


lie Ala Phe 


Gly 


Arg 


Ala 


Ala His 


Arg 


Met 








275 








280 








285 








AAG 


CAG 


CAG 


GGC 


CAA 


AGC 


GGA GCT TTC 


ACC 


GTC 


CTC 


GAA GTT 


GCT 


CCA 


912 


Lys 


Gin 


Gin 


Gly 


Gin 


Ser 


Gly Ala Phe 


Thr 


Val 


Leu 


Glu Val 


Ala 


Pro 






290 










295 






300 










TAC 


CTG 


CTC 


TCC 


CCA 


GAG 


AAC TTG GAC 


GAT 


CTG 


ATC 


GCA CGC 


GAC 


GTC 


960 


Tyr 


Leu 


Leu 


Ser 


Pro 


Glu 


Asn Leu Asp 


Asp 


Leu 


lie 


Ala Arg 


Asp 


Val 




305 










310 






315 








320 





TAA 



963 

6 k b^DN [Hi 3] *$&W<7yy>7 KpCRY3 O-d a p YO 



in 



Kml 
i 



Hindlll BaiHI 

feel i feel 



Schl 



>hol 



[HI3] 



BomHl 

1 I Mb) 

EcoRI 



pHSG298 



EcoRI 



p Byso3 mm 
***** 

(2Jkb) 

Kpnl 




Xhol 

BamHl 
Xho/SoQ 



(4.0 kb) 



-13- 



im2] 



Kpnl 
I 



Hindlll BaHl Still 
l Nael i Naol i 



i 



-ti > 



(51) int. ci. 5 rnmrn^- ff^mm^ fi ^mm^m 

//(C 1 2 N 15/53 

C 1 2 R 1:13) 

(C 1 2 N 1/21 

C 1 2 R 1:13) 

(C 1 2 P 13/08 

C 1 2R 1:13) 



